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KRASNOSEL'SKIY, M. A.

USSR/Mathematics - Operators, Vector 21 Jul 51

"Problem Concerning the Points of Bifurcaticm,”
M. A. Krasnosel'skiy, Inst of Math, Acad Sci USSR

"Dok Ak Nauk SSSR" Vol IXXIX, No 3, pp 389-392

The number L (in eq F = 1AF, where A is & con-
+imous operator operating in a real Banach space

E and satisfying the condition AS s @ (6 is & zero
of E); P is an eigenvector of A) 18 called a point
of bifurcation of operator A if for POS NONZero -
e there exist in the interval (L-e,Lde) eigenvalues
of the operator A to which correspond elgenfunctions
with norm as swall as desired, SubmittedbyAcad

A. B. Kolmogorov 16 May S1. I
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KRASNoSEL'SKIY, M. A,

USSR/Mathematics - Nonlinear Iteration Jan-Mar 52
"Iterative Process with Minimum Residual," M. A. Krasnosel'skiy and S. G, Kreyn
Ukrain Mat Zhur, Vol 4, No 1, pp 104-105

(Report given at 23 Oct 51 session of Sci Council of Inst of Math, Acad Sci Uk SSR,)
Problem of approx soln of system of eqs Bx=b (B positive definite square n-matrix,

b known n-vector, x desired n-vector) can be solved by finding approx soln as close

4,=
as possible to exact soln or ‘rgsidual-—vectorA’an-b a5 small as possible., Authors

propose method of max decrease of residual, namely nonlinear iterativn proceas

X041 "%~ Ax’ (%’An)/(BQvBAn)’ converging as rapidly as geometrical progression
r=(M-m)/(Mm) (M,m greatest and least characteristics of B). Compare this process
with ordinary iterative process and 'steepest descent' developed by L.V. Kantorovich,
Also studied nonlinear operator Kfff-(Bf,f)Bf/ (Bf,Bf). e T i

et A
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KRASNOSEL Sy M.,

Krasnosel'skif, M. A. On the estimation of the number of -
. critical points of functionals. . Uspehi Matem. Nauk
- (N.S,) 7, no. 2(48), 157-164 (1952). . (Russian). -

Let there be given on a connected manifold K a continu-
ous involution 4 without invariant points, i.e., a continuous
operator on K 'to K for which Ax#x and A% =x. A set of
the first kind on K is a compact set none of whose com-
ponents contains both x and Ax. A set'of kind mon K isa
set each of whose compact parts may be divided into n sets
of the first kind and for which some compact part may not
be divided into (n —1) sets of the first kind. This concept is
closely related to that of category. The author illustrates its
use to obtain a theorem of Lyusternik on the number of
critical points of an’even nonnégative weakly continuous
functional on-the sphere S of Hilbert space, and related
results, “without reference to the properties of projective
space. He generalizes this concept to manifolds on which
there are given periodic transformations of period r.

. J. M. Danskin (Santa Monica, Calif.). -
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USSR /Msthematics - Iterstion Process, Jul/Aug 52

‘Approxivation

"Rote on the Distridbution of Errors During the

Solution of & System of Linear Equations by an

Iteration Process,” M. A. Krasnosel'skiy, S. G.
Kreyn

"Uspekh Matemat Nauk" Vol VII, No ¥ (50), pp 157-
161

The purpose of the present note is %o refute the
hypothesis that the wost probable errors are al-
ways considerably less then the max errors. As 1t

225716k

"APPROVED FOR RELEASE: Monday, July 31, 2000

turns out, the max errcrs are the most probabdble
errors. Considers the recurrent formula
X1 = >uns+d~ vwhere A is a matrix.

VRATNIOSELYOVTY, M.
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SRASNOSEL oKy, ™M:A.

TR N My »f(' O AT G
v S i e saenosel'skil, ‘M, A., and ‘Kreln, 8. G. " iferation : )
‘ T o =i process ‘min £‘~resiau3:‘ﬂnt, qum& Ni.‘.J ’
Hathamtlonl Reviews . 'ﬂTUSY'S'Fs.m (1952). ' (Russian)” =~ L
Vol 14 Moo 7 . : + + ! Let B be a real positive definite matrix. The authors
'July' - August, 1968 - ' introduce the “a-processes,” a family of gradient methods
' Humortenl and Grapileal Mothods, for solving a system of linear cquations Bxmb, depending .

AR H
L

on a real parameter a. Let x* be arbitrary. For cach- .
k=0, 1, ¢+, a sequence. [xa*] converging to s®=B-bis . i §
- defined by letting *ipi=m"—ceAst, where AmBut—-§, <, -
| and where ¢, = (B*A., A,°)/ (B'“&.‘. .‘)-o(‘lg 8).‘ and A, F
. ' a is & superscript; but B is the ath power of B. g
. Forrealy, let sy, they-length" of 5,be (s, Bm)), Thenthe:
' a-process selects 331 among all vectors of the form 2%~ y4s*
(= ® <y< ) so as t minimize Ty~ Mapr= faSstle-r -}
By & very simple argument {t is shown that all a-processes -~ |
_ have the same norm, i.c., one always .
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A)

T . . B R R IV SR P -§ox

where m, M are the least, greatest eigenvalues of B and |
1 quality is attained for some x,%, (Details are missing on;the | -
matter of equality.) Ina preliminary theorem it is shown | -
that log (B=x, x) is a convex function of a. - R &

The 0-process is the method of steepest descent of Kan-
') torovich and others, while the 1-process is proposed for |
practical use and given the name of the title. The choice ||
between the two depends on what measure of the efror one {::
is striving to reduce. In addition to the minimizing nature of !
the 0- and 1-processes inherent in the above, it is shown !i
that the 0-process is the best of the “practically realizable" i
a-processes (i.¢.,, a=0, 1, 2, - ++) in the one-step reduction of 1
Jlxs~x*ls. The non-linear transformation L: Byl-axlyyy is 1)
studied in some detail; it is shown that L is commonly ||

n=1tol G. E. Forsythe (Los Angeles, Calif.), ~ |

1

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120

RASHCSKLISKIY, H. A,

. USSR/lhthemtics - Opemtora,:ﬂemitm 21 Jan 52
" "Separation of Operntors Operating Fram Space L%
Into Space LP,” M. A. Krasnosel'skly, Inst of Nath,
- Acad Sci mu'ainian 88R
"Dok Ak Na‘o.k SS5R" Vol IXXXII, FNo 3, pp 333-335

Obtain such representation as A“HH* for certain

_operators defined in L1, as a natural /ﬁeneri_}%mtiou
of the operator representation A a
Subject problem arose in connection vith one of
the works of M. Golomb (Math Zs, 39, 1, 193%).
Submitted by Acad A. N. Kolmogorov 23 Nov 51.

211772

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(



CIA-RDP86-00513R000826120

"APPROVED FOR RELEASE: Monday, July 31, 2000

i ﬁmm.\anwaswﬁnm - Operators; Linear- 1 Jul 52

Integral

mbubwggdamnuwcumwm«ow.m»uont,nnm "
. ors. in ces,” M. A,
Krasnosel'skiy, Ya. B. Rutitskiy Faces A

~ "Dok Ak Neuk SSSR" Vol LXXXV, No 1, pp 33-36

! also explains when it will be

. | Studles the following linear integral operator: .P:T&.

- \mix‘%vco‘vmo: where K(x,y) is & function
measurable on G (tcpological product GxG s Where G
is 8 compact set in n-dimensiocnal Buclidean space);

a8 continuous operator
operating from one Orlicz space bxw (G) to mMOdUmﬂ

224185 .-

KRASNOSEL'SKIY, M.A.

space H..zw {G). . A. Zaanen has »udamd»mwmuﬁ this
operator“A (see Ann of Math, 47, No 4, 1946, Sub- -
mitted by Acad A. N. Kolmogorov 28 Apr 52.

CIA-RDP86-00513R000826120(
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KRASNOSEL'SKIY. M, A,

USSii/iiithematics - Uperator Index Jul/ivg: 53
"Index of Unboundag Uperator,m I, Ts, Gokhberg, Soroki, koldaviap SSR

hat Sbor, Vol33 (75), Yo 1, vp 193-198

vonsidars: 4 linear operztor A that actg from a certaip 3anach spuce 31 into a certain
Banach spuce Z2i the region D(A) that defines 4; the region %(A) of Atg values, Assumeg
that the orerators A possess the following broperties: Ax=0 hgg 4 finite number of
linearly independent soluticns T(4) of Reasure alA); the factor-snace Ex/R(ET has
finite measure b(4): the form of A 1s closeq (i.e..4 ig normally solvable), Deronstrates
twe theorens, Cites the related work of L. G. Kreyn ang k. 4, hrasnosel'skiy

("Stability of the Index of an Unbounded Operator," Mat Sbor, Vol 30 (72), 1652),
Prasented 3 Oct 352,

271788
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KRAS Nos eL! sKiy M.A.

_USSR/Hathem.tics - Integral Operator 11 Peb 53

"Certain Properties of the Root .of a Linear Inte-
gral Operator,” M. A. Krasnosel'skiy, Inst of Math,
Acad.- Sci Uk SSR

DAN SSSR, Vol 88, No 5, pp T49-75L

Investigates the eq of the type f = (lambda)<Gf,

.~ Where operator G 1s the gradient of a certain
functional specified in a Hilbert space and lambda
is the eigenvalue. Investigates cases of more com-
Plicated operators. Presented by Acad A. N. Kolmo-
gorov 15 Dec 52.

258198
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| USSR/Mathematics - Nonlinear Integral 21 pep 53 -
T " Equations - . -

"New Theorems on Existence of Solutions of Nonlinear
Integral Equations," M, 4. Krasnoselskiy, Voronezh
State v -

DAR SS.SR,:V'ol 88, No 6, pp M9-g52

Analyzes conditiong discussed by A. Hammerstein
(Acta Math, 54, 1929) for solvability of Hammer-
stein's eqs. Considers functionaig in a Hilbert
Epace only. Pregented by Acad A. N. Kolmogorov.
29 Oct 52,

258m.02
e

- R000826120(
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KRASNOSEL'SKIY, M. A

USSR/ Mathematicg - Nonlinear Integrals 1 April 1953
"Dii‘ferentiability of Nonlij Spaces", M.A.
Krasnosal'skiy and Ya, B, Rutitskiy

DAN SSSR, vol 89, No i, pp 601-60)

» State that the general prineiples of func-
tional analysis permit one to investigate

the eq £=AHf (H is a nonlinear operator)
but finer theorems (namely, on bifurcation points, stability of solutions,
functions, ete,)

g when H is a differential operator.
One author cites earlier work (ya. g, Rutitskiy, Dopovidj Akad Nauk RSR, No 3 s 1952},
Presented by Acad A.N. Ko]mogorov, 2 Feb 53

256199

- -00513R000826120(
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KRASYOSEL'SKIY, M, A, 1Ju 53
USSR/ Mathematics - Vari: S1onal Hethod

"Waristionel Methods in inte, ' M, A, Krecnosel'skiy ang
A. I, Fovolotakiy

DAN SSSR, Vol 91, MNo 1, pp 19-22

Generalize results of investigations of nonlinear operaters A that operste in “anach space
E and transform zere @ of this svace to zero 0; namely, opcrators A of the form JG, wvhere
J ie a2 certain unitery operation coincidirng with wnit I in one irveriant subspace of
linear operator B and equal to -I an the orthogonal complement, G (Ge=8) is n gradient
operator of a weakly continuous functional defined ia Hilbert space H anc poseesses at
roint 6 a Frechet derivative of B (this derivative 8 linear celf-adjoint positive-

definite operator), Precented by Acad A, N, Kolmogorov 2 Apr 53,

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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L

KRASNOSELISKIY, M. 4.
USSR/ Mathematics ~ Nonlinear Integrals

"The Structure of a Certain Operator,” M. M, Vaynberg

DAN SSSR, Vol 92, No 2, pp 213-216

Considers the problem of whether a given operator h generated by a real
function f(u,x§ depends upon the structural .properties of f(u,x), where
f(u,x) is defined for all real u and for all x in the measurable set B of
Euclidean space s of dimensions by the equality hu f(u(x),x). Notes that
h was studied earlier by V. V. Nemytskiy (Matem Sbor. 41, 438 (1934)), by
the author in 1949, and by M, A. Krasnosel'skiy (Ukrain Matem Zhurn. 2, No
3, 1951), Completes the investigation of the continuity of h for an ex-
tensive class of functional spaces, and chows that the necessary and

sufficient eriterion of continuity, Presented by Acad 5. L. Sobolev 13
Jul 53.
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MOSI_L'SIIX. M.A.; LADYZHENSKIY, L.A.
Conditions for total continuity of P.8.Urysohn's operator valid
in the apace [P, Trudy Mosk.mat.ob-va 3:307-320 'S5k, (MIRA 7:7)

(Operators (Mathematics)) (Spaces, Generalised)
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ERASHOSEL'SKIY, M.A.; LADYZHENSXIY, L.A.

- %.e«,;,'ﬂ.u,:‘u‘ LA w
PARIEL ") S BT LB 3T PRy
* ~: Lo P LB LR

Structure of the spectrum of positive haterogensous o t
Trudy Mosk.wat.ob-va 3:321-346 54, - (KPISIQ?:;;'
(Operators (Mathematics) (Topology)
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i

USSR/Mathematics - Nonlinear analysis

Card 1/1
Author
Title
Periodical

Abstract

Institution
Submitted

Pub. 118-3/30

Krasnosel'skiy, M. A

RIS

: ““Gome problems of nonlinear analysis

Usp. mat, nauk, 9, No 3(61), 57-125, Jul-Sep 195k

The author presents a survey article in which considers a number of
problems in the theory of nonlinear equations, differential or integral,
such &s are found in mathematical physics and technology. He treats in
particular the transition to operator equations (eug, choice of space,
operators of P. S, Uryson and Hammerstein, operator of Lyapunov, applica-
tion of Orlicz spaces, differentisal operatora, potential operators); the
existence and uniqueness of solutions (e.g. choice of method of study,
method of successive approximations, principle of the fixed point, the
Lerey-Schauder method, index of solution, variational method of proving
existence theorems, approximate solution by Galerkin method); eigen-func-
tions of nonlinear operators (e.g. existence of elgen-vectors, problem
of points of bifurcation, spectral study, eligenfunctions of positive oper-
ators). The author thanks V. I. Sobolev, Fifty-five references; e.g.
P.3. Aleksandrov, M, M, Vaynberg, F. R, Gantmakher, M. G, Kreyn, L., A.
ladyzhenskiy, Ya. B, Rutitskiy, A. I, Povolotskiy, A, I, Nekrasov, etc,
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ERASNOSEL' SKIY, M.A.; RUTITSKIY, Ta.B.
I P P XA D5 SN L

Linear functionals fn Orlicz spces. Dokl., AN SS3R 97 no.4:581-584
Ag ‘54, (MIRA 7:9)

1, Predstavleno akademikom P.A.Aleksandrovym
(Functional analysis) (Spaces, Generalized)
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egral peraﬁ(;i:si' é'(:;t'i:ngw fl‘Om One Orlio spac

\5‘ K(s t) t’, (t)dt used in analysis

g ¥ the thc«ii of calculus of variations" to‘the’
eferencea 1931-1953) LT Ty

Institution '

: E.%.'Presented by n A
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umber of critical meanings on evary spher

s aneilyz | .and criticized. Four references
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KHASNOSEL'SK1Y, K.4,

Two remarks on the method of sequential appro

_ ximat{
mat,nauk, 10 no,1:123-127 155 FP (Hm:n;.:lS)U'p.
{Approximate computation) (Topology)
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KRASNOSEL'SKIY, M.A., (Voronesh)
Stability of critical values of even functionals on a shere.
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KRASNOSEL'SKW, M-A -
SUBJECT USSR/MATHEMATICS/Integral equations GARD 1/3 PG - 168
AUTHOR BACHTIN I.A., KRASNOSEISKiJ M.h.
TITLE To the problem on the tongitudinal floxure of & veaam of varimble
flexural riglidity.
PERIODICAL  Doklady Akad. Naui 105, 621-624 (1955)
raviewed 7/1956

The author uses the method of the non-linear functional anailysis for the ip~
vestigation of the iongitudinal flexure of @ thin bgam of variaule flexurel
rigidity which is fastened by a hinga. One end »f the bsam car zove in the
horizontal plena. The corrssponding d¢fferential equration he

Ly peay {1 - ()3
h 8(8)y e

with the boundary conditlons

(2) y(0) = y(1) = © )

(P is the aharge, g(a) the flexnrsl rigidity, » the leugth of the curved
beam, y the corresponding deviation from the squilibrium pogition). By

2 .
9‘-—% = -\f(8) the solution of this squation can be reduced to tha dsteramipation
dse
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Doklady Aked. Nauk 105, 621-624 (1955} CARD 2/3

of Y(s) of the integral equatiun Pluj = ¥bpis), where
1 .

-"_ - ] "
B(a) = G(s) j(}(a,t) \p(t)dt( 1--§ g Gl sy ) Pleddt | ) ,

) .
and the determination of y{s) o7

y(3) = Aefles | ale, @

él
gli-t) Tor 2

G(s,t) = Lt(i-a) for r4is.

¢ ; ’ ! i funstiors
: tor B is copsidersd on the spners Tl (C ths spass of the f )
gginzpzzgtgn\lous on [0,13 } of radius 1/2, It §= complete on T and difforentiaiie
socording to Prechet, where its Frechel's derd vative in the zer0 point of
the epace 18 the operator Dtp(a) - g(s}h F(¢). 1T 0 &¢(s) <i/2, than
B[t P(s)] 248 P(a) (0€t&1)e 1 ¢ (0) 2 P00 (0% By(e); Ple)</a
£, (s) % 'Pg(f’))9 then there exists an of such t-har; 3P, (s)-B ?2(3?;%9)8(1-5).
The charge P_ is called critical if tor arbitrary Z;,J)a 0 there exists a

o
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of (1)-(2) being different
I¥(s)l< € it as the same

sidered Problem agrge with

from %€r0, which Satisfies the inequation
time 'P-P°‘<‘ + The criticsa

1 forces of the ¢on-

genvalueg Pk of the boundary value problep
2
d
d-gn.Pg(s)y 7(0) = y(1) = o,
9

(1)-(2) admits small 8olutions, yielgs
charges P (ket

1492,4..) the equation V(5) . PB ¢(s)
To every Pk there corresponds
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KK PswoSEL sk, Y, M#,

Call Nr: AF 1108825

ansactiong o rd All-union Mathematical Congress (Cont.) Moscow
Hnﬂﬁﬁ %50, %ru y t;?g, W » Sect. Rpts., Izdatel'stvo AN 5SS , Moscow(, 1956,)237 PP, ’

Krasnosel'skiy, M. A. (Voronezh). On the Investigation
of Bifurcation FOIAtE of Non-linear Equation. 204-205

Kreyn, S. G. (Voronezh). Mathematical Problems in
the Theory of Motlion of Solid Bodies With Fluid-
filled Cavities. 205

Kupradze, V. D. (Tbilisi). On Some New Research at
the Unlversity of Tbilisi in the Mathematical Theory
of Elasticity. 205

Mikhaylov, G. K. (Moscow). Precise Solution of a
Problem on Stabillized Motion of Ground Water in Vertical
Plane With Free Surface and Feeding Zone. 205-206

Mention 18 made of Polubarinova-Kochina, P. Ya.

Movchan, A. A. (Moscow). Iinear Oscillations of a Plate
Movin% in gas at High Veloecity. 206
Card 68/80
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KRASNOSEL' SKIY M.A .

SUBJECT USSR/MATHEMATICS/Functional analysis CARD 1/1 PG - 544

AUTHOR KRASNOSEL'SKIJ M.A.

TITLE Topological methods in the theory of non-linear integral
equations. (Modern problems of mathematics).

PERIODICAL Moscow: State Publication for technical-theoretical literature
392 p. (1956)
reviewed 1/1957

In the present book the author compiles most of the researches on the non-
linear analysis in the Banach spaces, researches combined essentially with

the method of Leray-Schauder. The book contains six chapters. In the first
chapter the author studies the integral operators to which the abstract

methods in the following chapters are applied. The second chapter contains

the notions and the fundamental theorems: The rotation of vector fields (in

the sense of the author being equivalent to the topological degree of Leray-
Schauder), the theorems of Brouwer, Hopf, Leray-Schauder, Kusternik-gnirel'-
man-Borsuk.

The notions and theorems of tha combinatoric topology used in this theory are
deduced partially. Then (Chapter III and IV) these methods are applied to -
more concrete problems: the existence of solutions and poper values, ramification
points, non-linear spectral analysis (the author defines a resolvent for
non-linear operatorug, asymptotically linear operators, Liapunov theorems.
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SOV/124-57-4-3911
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 4, p 11 (USSR)

AUTHOR: Krasnosel'skiy, M. A.

TITLE: On the Investigation of Points of Forking of Nonlinear Equations (Ob
issledovanii tochek bifurkatsii nelineynykh uravneniy)

PERIODICAL: Tr. 3-go Vses. matem. s'yezda. Vol l. Moscow, AN SSSR, 1956,
pp 204-205

ABSTRACT: Bibliographic entry

Card 1/1
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KRASNOSEL $X1Y, M- -

SUBJECT. USSR/MATHEMATICS/Theory of gpproximations  CARD 1/1 PG - 429
AUTHOR KRASKOSEL'SKIJ M.A.
TITLE On some approximative methods for the determination of the
sigenvalues and eigenvectors of a positive definite matrix.
PERIODICAL Uspechi mat. Nauk 11, 3, 151-158 (1956)
reviewed 12/1956

The author proposes some methods for the approximative computation of the
eigenvalues and eigenvectors of a positive definite, quadratic, symmetxric
matrix of n-th order. The matrix is considered as an operator in the ER.
The proposed methods are analytic analogues to the well-known nethods for
the construction of point sequences X, (k=0,1,2,...) on the ellipsoid

(Ax,x) = 1 which converge to the endpoint of one of the semiaxes. Compare
Kantorovi¥ (Uspechi mat. Nauk 3, 6, 89-185 (1948)), Kostar¥uk (Doklady Akad.
Nauk 98, 531-534 (1954)35 Lanczos (Journ. of Research of the Nat.Bureau of

Standards 45, 200 (1950)) etec..
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TRASNOSELSKIY, K,A.; SCBOIEY, v.I.

L s st s IR
The Voronesh Seminar on functional analysis. Usp.mat.nauk 11 .n<)>.5:
249-250 S-0 '56. {MLRA 10:2

(Voronesh--Functional analysis)
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\Rf-\% NOSEL SYOY M. .

SUBJECT USSR/MATHEMATICS/Functional analysis CARD 1/1 PG - 410
AUTHOR KBASNOSEL'SKIJ M.A.
TITLE On a boundary value problem.
PERIODICAL Izvestija Akad. Nauk 20, 241-252 (1956)
reviewed 12/1956

For the non-linear boundary value problem
y' = 1(xy¥,¥")
y(0) = y(1v) = 0

the author gives new conditions for the existence of the solution. If the
boundary value problem posscesses & trivial solution, the author gives

conditions for the existence of a second, non-vanishing solution. Methods
of the functional analysis are used.
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KRASNOSEL SKV{, M-A. |

SUBJECT  USSR/MATHEMATICS/lntegral wquaiions CARD 1/3 PO - 368
" AUTHOR KRASNOSEL'SKIJ K.A.
TITLE On the equations of A.I.Nekrasov of the theory of surface waves

of a heavy liquid.
PERIODICAL Doklady Akad. Nauk 109, 456~459 (1956)
roviewed 11/1956

Nekrasov has shown that the pon-vanishing solutions cf the integral equation
o

x) = K{x,z!singgﬂ
" \F'( ) f"; 1 +/nfsin<((t)dt o

o]
sin nx sin ny
nm=1 Pn

determine the form of the waves on the surface of a heavy liquid. Here the
positive eigenvalues M, ere different in dependence of the fact if the depth

ig finite or infinite. The papameter!& js determined by the characteristics
of the stream. The author applies me hods of the functional enalysis and
topological considerations in order to investigate the solutions of this
integral equation without constructing the solution. The initial point of the
investigation is the statement that the operator

K(‘vY) -
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Doklady Akad. Nauk 109, 456-459 (1956) CARD 2/3 PG - 368

K(x,y) sin ¥(y)
Y

1 +p (8in (t)dt
I

dy

ad
g = p |

is completely continuocus on & sufficiently small sphere of functions baing
continuous on [O,Z’N] , and admits the representation

A(‘fr)") "/‘B‘f + c(\,u’\) + D(‘fn"‘)u

HBere B is a linear integral operator which is determine

2% y
c( Py pr) = ~/«2 J K(x,y) ¥ (¥) [jp(t)dt] &y

and D( \f,f‘) is of higher order than C({f, M) in . Now from an earlier

result of the suthor follows that (1) possesses small non-vanishing solutions
. In order to find

d by the kernel E(x.y).

for certain M which lie in the neighborhood of each }An

these M -values the suthor applies very interesting topological considerations
(see: Bachtin and Krasnosels'kij, Doklady Akad, Nauk 105, 4, (1955)) which

DOklady Akad, ¥

aut 2 y 4 5 " 4
ug ‘O 4 (l 1"4 ( _,;‘f_' :'
; ; 19 B (.'A.“D 5//

[ ] 3 s
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4ional analysis CARY 1/3 PG - Ti1
KRASNOSEL'SKIJ M.A., KREJN S.G., SOBOLEVSKI P.E.
On differential equations with bounded operators in Banesch spacese.
PERIODICAL Doklady Akad.Nauk 111, 19-22 (1956)
reviewed 4/1957

The authors oconsider the equation

dx
(1) & (e + £(53),
where x(t) is the sought function with & range of values in the Banach space B,
A(t) snd £(t,x) are operators in E and besides A(t) is unbounded, closed and
1inear for every t. A solution is sought which satisfies the initial condition

(2) x(0) = X5

where x_ belongs to the region of definition D(A) of the operator A(0). The
authors’use the theory of semigroups sad therefore it is assumed that A(t) is
the generating operator of a strongly continuous semigroup of bounded operators
(%) (¥ >0) for every $. At first the linear equation

dx
E-Lx+f(t)

is considered, where A is independent of t. Let Q be the linear operator

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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Doklady Akad.Nauk 111, 19-22 (1956) CARD 2/3 PG - T11

t
ax(t) -j r(t-x)x(T)aT.
o

Theorems &) Q acts and is continuous in the space CL of functions which

satisfy the Lipschits condition. If for X > 0 the semigroup (%) is con-
tinuous with respect to the norm (condition cn acoording to Hill), then Q

acts from CL to c1 and is continuous. b) if POlIET) completely continuous,
then Q as an operator from CL to C is completely continuous too.
Theorem: Let T(§ ) satisfy the condition Cp and let £(t) be continuous and

have a strongly bounded veriation. For x € Dp(A) the formula
x(t) = T(t)x, + Qf (t)

yields the solution of (1)-(2).
Let be given a homogeneous linear equation

% = A(t)x and let be satisfied
the condition o) C(t) = A(%) -%? A"1(t) bounded and strongly continuous in t.

Theorem: If X ) is satisfied, then 1) the operators A(%) have a common Tegion

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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Doklady Akad.Nauk 111, 19-22 (1956) CARD 3/3 PG - 111

of definition, 2) the operators B(t,8) = A(t)A-1 8) are continuous with respect

to the norm in t and s and 3) the derivative ‘3332 8) jg strongly continuous

for every s in t.
If 1) and 3) are satisfied, then x) is satisfied too., This theorem and & further
one are incdirect connection with the investigations of Kato (J.Math.Soc.Jap-

5, no.2, (1953)). _ .
Then the non-linear equation (1) is treated. A generalized solution of (1)-12)

mesns a function x(t) which satisfies the operator equation
(3) x(t) = af [t,x(8)] + U(%,0)x, -

For the proof of the theorems of existence theorems of fixed points are used.

For & sufficient smoothness of £(t,x) in some cases it can bde shown that the
generalized solutions the existence of which was proved, are ordinary solutions
of (1). Some examples are considered.
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\RAsHoSEESe MR- KRASNOS EL'SK i)l M Q.

SUBJECT USSR/MATEEMATICS/Functional analysis CARD 1/2 PG - 612

AUTHOR KRASNOSEL'SKI M.A.

TITLE On the application of the methods of non-linear functional analysis
to some problems on periodic solutions of equations of non-linear
mechanics.

PERIODICAL Doklady Akad.Nauk 111, 283-286 (1956)
reviewed 2/1957

With means of non-linear functional analysis the following questions of non-
linear mechanics are treated: Existence of periodic solutions, uniqueness of
them, dependence of these solutions on the parameters of the right side of an
equation etc. The starting point of the considerations is the statement that

to every system of ordinary differential equations there can be associated an
equation with a completely continuous operator such that the solutions of this
equation only determine the periodic solutions of the system. By aid of theorems
on fixed points the author obtains sufficient conditions for the existence of
periodic solutions. E.g. let be given the system

(1) .x.i + gi(t,x1,-..,!n,i1,..-,in) b 0 (1-1,00-,!1)'

where the gi are continuous and posseas the period 2N in t. If the condition
n n n 2-3‘
2
(2) iz‘;.oxigi(t.x1,---xnly1.---yn)éa 12_}1 x; + b §1|Y1| +o

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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Doklady Akad.Nauk 111, 283-286 (1956) CARD 2/2 PG - 612

with 0 < ¥y <2} a,b,c - numbers and & <0 is satisfied, then (1) has at least
one pericdic solution. If besides the 8y satisfy the condition

gi(-t,~x1,.. .-—xn,y1,...yn) - -gi(t,x1,...,xn,y1,. ..yn)

or
gi(t+ 1r,—11,...,~xn,-y1,..--yn) Lod -gi(t,x1,.- u'xn,y." too,yn)'

then for the existence of a periodic solution the condition (2) with a<1 is
sufficient,
Further theorems relate to systems

xi+gi(x1.-u-,xn' i1,oo¢’in) = 0 and .ii+gi(x1,...,!n) = 0.

INSTITUTIOR: University, VoroneY,
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SUBJECT USSB./MATHEMATICS/Topology CARD 1/2 PG - 7152
AUTHOR KRASNOSEL'SKI M.4.
TITLE On a possidle generalization of the method of orthogonal
trajectories.
PERIODICAL Uspechi mat.Nauk, 12, 1, 160-162 (1957)
reviewed 5/1957

According to the topological method of Ljusternik-ynirol'man the number of
critical points of the functionals (x) being defined on the space R can be
estimated by constructing certain continuous deformations ¥ (x,t) which have
the property that for increasing & the expressions (p[a(x,t)] in all non-
eritical points x increase too. The deformations ¥ are determined by motions
along the integral curves of

% = grad ¢(x).

These are orthogonal to the equipotential surfaces of ¢ (x). The author
proposes & further development of this method of orthogonal trajeotories.
Therefore he generalizes the notion of the continuous deformation: a family
of closed connected sets {F(xo,t)} (0st£1) is called a generalized

continuous deformation of the point x €R if F(IO,O) consists of one point X/
and if

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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Uspechi mat.lNauk 12, 1, 160-162 (1957) CARD 2/2 PG - 752

lim dk(xo,h);l‘(xo,tz)] = 0,
t, >

where d(4,B) is the Hausdorff distance between the sets A and B. The family
{F(x,t)} of deformations of the points x&G forms a generalized continuous
deformation of the set GCR if for every connected set G1c,G the sets

U F(x,t) are connected for all t and if
xE€G,

lim d[ U F(xsty) U F(x,tz)]- 0.
t,>t, Llxec, x &G,

Starting from this definition the author proposes a systematic development
of the generalized method of the orthogonal trajectories. Several questions
are not answered; concrete results are not given.
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KRHS NOSE L. SY\:\Y‘ M)A

SUBJECT USSR/MATHEMATICS/Functional analysis CARD 1/2 PG - 806

AUTHOR KRASROSEL'SKIJ M.A.

TITLE Investigation of the spectrum of a pon-linear operator in the
neighborhood of the bifurcation point and applicetion to the
problem on the longitudinal bend of & compressed bar.

PERIODICAL Uspechi mat.Nauk 12, 1, 203-208 (1957)
reviewad 6/1957

By the example of a compreased bar the author demonstates the application of
topological methods in the bifurcation theory of small solutions. The contents
of the present note in essential is contained in the author's book “"Popological
methods in the theory of non-linear integral equations"(1956). Interesting
questions are given and partially answered, Let A be a non-linear completaely
continuous operator in the Banach space E, let A9 = 0. Then

(1) P=AAQ

hag a solution @ for all A, The number 7\0 § 0 is called bifurcation point of A

if to every £ >0 there corrasponds & A such that l7‘\-7\°|<5 , to the

there corresponds a solution of (1) being different from & and ir ivll< &,
let A be sufficiently smooth and permit the representation A = B+C+D, where
B is & linear operator,

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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Uspechi mat.Nauk 12, 1, 203-208 (1957) CARD 2/2 PG - 806

cloryp) =T 3 oy -0 || <K AR P R NI

-k
1um fpgll -l @l = = 0.
pil>0 Y \Pl
For what maximal class of operators A the set of bifurcation points of A
is identical with the set of characteristic values of B ? Twe partial

Tesults are given: 1) If A is the gradient ef a weakly continuous funotional,
then the sets are identicalj 2) Every characteristic value 7\0 of B with

an odd multiplicity is a bifurcation point ef A.
Furthermore the question is treated for whioch N the equation (1) has
small solutions 0.
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PPWESS IRV PRS2 T Pt Wl A
\ The broadened sessions of the Voroneszh Seminﬁr gn :;nc}io:;lus?
A ig in March 1957. Usp.mat.nauk 12 no,4#:2%1-250 J1- .

nalysie 2 (MIRA 10:10)

(Voroneszh--Functional analysis)

KRASNOSEL'SKIY, M,A,; KHEYN, §.G.; MYSHKIS, A.D,
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KRASNOSRL'SKIY, M.A,; SOBOLEV, V,I,
M:.mua‘”‘tﬂ“»’ )
The decomposition of linear operators. Usp.mat.nauk 12 no.4:313-317
J1-Ag '57.0 . . Lt "(MIRA 10:10):
o (Operators (Mathematics))
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KRasNosEL sK1y, M-R.

SUBJECT U3SR/MATHEMATICS/Functional analysis  CARD 1/3 PG - 874
. AUTHOR KRASNOSEL'SKIJ M.A., KREJE S.G., SOBOLEVSKIJ P.E.
TITLE On differential equations with unbounded operators in the
Hilbert space.
PERIODICAL Doklady Akad.Nauk 112, 990-993 (1957)
reviewed 6/1957

Joining a paper of Kato (J.ueth.Soo.Japan, 5, 2, (1953)) the authors
investigate the equation

(1) &y a(t)x - 2(1)

in the Hilbert space H. Eato constructed the solution of (1) in the Banach
space in the form

(2) 2(t) = 0(£,0)x, + az(s),

where the solution of the homogeneous equation has the form
x(t) = U(t.s)xo

with & continuous and bounded operator U(t,s) and with the initial condition

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(



APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120

Doklady Akad.Nauk 3112, 990-993 (1957) CARD 2/3

x(s) = x, and t
Qt(t) - u(t,s)f(s)ds.
J

In the special case considered by the authors, about U and Q more exact
asgertions can be made. Here it is assumed that 1) A(t) is selfadjoint and

(a(t)x,x) 2 (x,%), 2) for 0& X< 1, A~%(t) is aifferentiable, where

C(t) = A*(t) -%—{ A—d(t) are uniformly bounded with respect to & and t.

3) C1(t) is strongly continuous in t and bounded. It is shown that under
certain conditions of 1) and 3) there follows the condition 2). Purthermore:
x(t) = U(t,s)xo satisfies the homogeneous equation for all x €H. For

t>s and D << 2 the operators £(£)u(t,s) are bounded, where

R OMCDL &u(t-8)"%. This estimation also holds for X = 2 if
fe(e)-c(s)l] € L]t-s|" . The estimation holds for all ® if A is constant.
1¢ £(t) satisfies the condition Lip ¢ with £<1, then (2) is a solution
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of (1) for all zée H and t>0, If x, lles.in the. region of definition of A,

then this solution has the property Ha%(¢) %xt-l <Ky “% gor A<t .

Let C be the space of the functions £{t) being continuous o:i[o,b]'rwi-th-'tht
values in E and the morp [|f ||, = mex §2(t)| and let €} be the spaca of

continuousydifferentiable functions which vanish for t = 0 and the norm of
which is || £ ||'c, « max |\f'(t)|‘ . If £(t)€C, then it holds

 Jlaz(tsat) - at(t)l g x,atfmdtl- Aellg s
it £(t) €C!, then we have '
& ar(es ae) - & az(v)] ;szt\lnAt\ e “ca .

-1t A.1(t) is completely continuous, then  is com letely continuous in C and
C.. Furthermore ‘the equation .(3) % +A(t)x =1 t,x) is considered. It .is
atated that the integral equation (4) =x(%) = -u(t,o)xomt[t,x(t)] has a
solution on a certain interval. If A (t+ At,x+Ax)-f(t,x)||ex(|Atl*+HAxll°‘)

(&x&1), then every continuous golution of (4) is also & solution of (3) for

t+ >0,
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* AUTHOR: KIASHOSEL'SHRIT, Hed. 25-2-5/50
TIILE: " Qn Periodic Solutions in the Neighborhood of the Singular
Point of a Dynamic Systen (o periodicheskikh resheniyekh v
okrestnosti osoboy tochki dinamicheskoy gistemy)

3

"‘SR i ¢ \ v 2z {naeg
pERIODICAL: Doklady Akadenid i SER 957, vol 117,80 2,pp 199183 (USSR)

ABSTRACT: Under the supposition
(1) gi("x1a"'1 X VERERRE/ yn) = - Ui(x1"'7 xn9 y1"’, Yn)

the author considers the uyslens

(2) 'ii+ &; (11,.., X+ ;!"”in> = 0 (i = 1,..,n) .

He investigates periodic aolutions with small amplitudes and
the dependence of the amplitules on the period. The obtained
results are based on the author's non-linear functional-analy-
tical investigations and on hig theorems on the bifurcation
points [Rcf.1,3,4]. on the whole there are formulated seven
theorems without praof, e«de

Let € denote a ~atrix of order I with the elements

5, (0veenr 030,00 50) (3,3 = 1yeeesn)
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Point of n Dynamic System

pefinitions The set 3 of periodic solutions of (2) is said %o
nave limit-period T , if the periods of solutions in 8 tend
to ©_in the case that their amplitudes go to zero. Theorem:
Let §% be a positive root of the character-equation of € end
have &n odd multiplicity. The sum of the multiplicities of the
other positive roots which possess the property that

45
T”2 i5 an integral multiple of them is assumed to be even. Then
k

an infinite set )Zk of periodic solutions of (2) with the limit
el

[l

. . . AT
period Tk corresponds to the rooi E) .

Theorem: Let the system Ri * 8 (x1,.%.,xp) =0 (i
Ki<"x11 "9'xn)= - 81(11; . 'vxn):

(i = 1,...,n), be given. To each positive root

charncteristic equation of C there vcorresponds a seot

periodic solutions of (2) with the linit-period T, .
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On Periodic Solutions in the Neighborhood of the Singular 20-2—5/50
Point of a Dynamic System
5 Soviet and 1 foreign references are quoted.

ASSOCIATION: Voronezh Staute Uuiversity (Voronezhskiy gosudaratvennyy
universitet)

PRESENTED: By N.N. Bogolyubov, Acadenician, 30 Xay, 1957
SUBKITTED: 21 ¥ay, 1957
AVAILABLE: Library of Congress
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AUTHOR:

~ TITIE:

PERIODICAL:
ABSTRACT:

KRASNOSEL'SKIY,M.A., RUTITSKIY,Ya.B. 20-3-2/52

On Some Nonlinear Operators in the Orlioz Spaces (0 nekotorykh
nelineynykh operatorakh v nrostranstvakh Urlicha)

Doklady Akademii Nauk sssR, 1957, Vol. 117, Nr. 3, pp. 363-366 (USsR)

Let the function f(x,n) (x €0, -co<u<w) satisfy the conditions
of Caratheodory. Let the operator F be defined by Fu(x) = £ [x,u(x)] .
The authors give conditions under which in a sphere of the

Orlicz-space Ly(G) this operator is differentiable according to

Frechet. Further the operator K\O(x) -JK E:,.Y, \P(Y)J dy 1is

G
considered. It is shown that under certain oonditions it 1is
completely continuous; here the operator may possess also
essential non-potential nonlinearities. Conditions are given
under which there exists an Orliocz-space in which K is defined
and completely continuous. Further the question of the
differentiability of the norm in Orlicz-spaces is considered.
The results can be extended also to the modulated apacas
ccnsid2red by Nikano. The paper contains six long theorems
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without proofs.
One Soviet and 2 foreign references are quoted.

ASSOCIATION: VoronezhState Universit
Y (Voronezh
oo iveet e ( zhskiy gosudarstvennyy
ED: By P.S.Aleksandrov, Acad
SUBMITTED: 30 May 1957 ’ snielan, 30 May 1957
AVAILABLE: Library of Congress
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16(1) PHASE I BOOK EXPLOITATION SOV/1455

Krasnosel 'skiy, Mark Aleksandrovich, and Yakov Bronislavovich

Rutitskly

Vypuklyye funktsii 1 prostranstva Orlicha (Convex Functions and
Orlicz Spaces) Moscow, Fizmatgiz, 1958. 271 p. (Series:
Sovremennyye problemy matematikis 5,000 copies printed.

Ed.: M.M. Goryachaya; Tech. Ed.: V,N. Kryuchkova,

PURPOSE: This book is intended for mathematicians, senior students,
aspirants, and sclentific workers concerned with funetional

analysis and 1ts applications, and also with various problems of
the theory of functions, ~-

COVERAGE: This book 18 one of a series entitled Sovremennyye problemy
matematikl (Modern Mathematical Problems), published under the
supervision of the editorial staff of the Journal Uspekhl
matematicheskikh nauk. The book presents the theory of many classes
of convex functions and 1ts applications, The material for this
theory 1is taken from various mathematical papers. The general
theory of Orlicz spaces 1s developed,and its applications to the

Card 1/8
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study of operators, functionals and nonlinear integral equations
are presented. The authors thank G,Ye, Shilov for his
asslstance in preparing the book. There are 104 references,

72 of which are Soviet, 16 English, 11 German, 3 French, and

2 Italian.

TABLE OF CONTENTS:
Preface

Ch. I. Special Classes of Convex Functions
1, N - functions

Convex functions. Representation of convex function
in the form of an integral. Definition of N - function,
Properties of N - functions, Second definition of
N - function. Superposition of N - functions

. Complementary N -~ funetion
Definition. Young's inequality. Examples. Inequality
for complementary functlons
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3. Comparison of N - functions
Definition, Equivalent N - functions. Principal part
of N - function. On equivalence test., Existence of
various classes

4. Ap-condition
Definltion. Tests of Ap-conditions. As-condition for
complementary N - function, Examples
Q' —~ condition
Definition. Sufficient tests under which A'- condition
is satisfied. /'~ condition for complementary function., .
Examples 3
N -~ functions which increase faster than power
funetions.

3~ condition. Evaluationa for complementary function,

Superposition of complementary functions. A2- condition,.
Properties of complementary functions. Test of A2- con-
dition for complementary function. Purther remarks
on .superpositions of N - functionw
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T. On one class of N - functions
Statement of problem. XYZclass. ¥Z class, Theorem
concerning complementary function

Ch. II, Orlicz Spaces
8. Orlicz classes
Definition. Jensen's integral inequality [inequality in
the form of integrals]. Comparison of classes. On the
structure of Orlicz classes

Space L*

Norm accorging to Orlicz. Completeness. Norm of

characteristic function. HUlder inequality. The case

of l52~cond1t10n. Mean convergence. Luxemburg's norm

Space B

Defihitign. Separability Epy. Location of the class
relative to space Ey. Necessary condition for

separabllity of Orlicz spaces., On the definltion of a

norm. Absolute continuity of a norm, Calculation of a

norm. Another formula for a norm
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11. Compactness tests 112 -
Theorem of Vallée-Poussin. Steklov's function. Kolmogorov's .-
compactness test for Ey B8paces. Second compactness test.

F. Riesz's compactness test for space Ey 1 :

12. Rxistence of a base 120
Passage to a apace of functions defined in an interval.
Haar function, Base in Ey . Further remarks on the separa-
pility condition

13. Spaces defined by various N - functions 130
Comparison of spaces. Inequality for norms. On one test
‘of convergence in norm. Product of functions from Orlicz
space. Sufficient conditions

14, Linear functionals 146
Linear functionals in L'y . General form of a linear
functional on Ey. EN - weak convergence. EN - weakly
continuous linear functionals, Norm of a functional and

v il ()
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Ch, III. Operators in Orlicz Space

15. Continuity conditions of 1inear integral operators
Statement of problem. General theorem, Existence of a
function @ (u). On one property of N - functions which
satisfy the A~ condition, Sufficient continuity conditions.
Decoqposition of a continuous operator

16, Conditions of a complete continuity of linear integral
operacors
The case of continuous kernels, Fundamental theorem,
Complete continuity and Ey ~ weak convergence. Zaanen's
theorem. Comparison of conditions. On the decomposition
of complete continuous operator. On operators of potential
type

17. The simplest nonlinear operator
Condition of Caratheodory., Definition domain of operator f,
Continuity theorems. Boundedness of operator f, General
form of operator f. Sufficient conditions of continuity
and boundedness for operator f. Operator f and EN - weak
convergence

18. Differentiability. Gradient of a norm
Differentiable functionals. Measurability of function (@)(x)
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Functionals for operator f. Linear operator f, Fréchet
derivative., Special differentiability condition. Auxiliary
lemma. Gateaux gradient. Gradient of Luxemburg norm, Gradient
of Orlicz norm

Ch. IV. Nonlinear Integral Equations
19. P.8. Uryson's operator

P.S. Uryson's operator. Boundedness of P.S. Uryson
operator, Reduction to a simpler operator. Second re-
duction to a simpler operator. Thinrd reduetion to a
simpler operator, Fundamental theorem on complete continuity
of P.S. Uryson's operator. The case of weak nonlinearities,
Hammerstein operators

20, Certain existence theorems 236
Problems studled, Existence of solutlons, Positive
elgenfunctions, Eigenfunctions of potential operators.

Theorem on bifurcation points

Summary of Basic Results
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Bibliographlcal Note

References
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PHASE [ BOOK EXPLOITATION 1087

Moskovskoye makematizheskoye obshchesivo

mady. 4. 7 (Trassackions of he Moscow Mathematical Society, v. T
Moscow, Fizmatgiz, 1958. 433 p. 1,500 coples printed.

Editoris Staff: Aleksandrov, P.S.; Cel'fard, I.M. and Golovin, O.N.;
Ed.: lapko, A.F.; Tech. Ed.: Yermakova, Ye.A.

PURPOSE: This book presents original articles sibmitted to ihe Moscow Mathe-

mbslcal Soclety and is intended for specialists in various fields of mathe-
matics.

COVERAGE: Volume 7 contains 12 articles eoncerning problems in different fields
of mathematics, in:lnding fuactional enalysis, differeptial geometry and
mathemasical loglc. ALl comiributions in +this volume are Soviet. Most of
ihe articles deal with problems of funciional analysis which reflect the
pregent-dny shatus and Srend of this breach of mathematlcs.
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Tracanesicns of She Moscow Mathsma®itlcel {Cruk.) 1087
ABLE COF CORTENIS:

1y, Vo.M, (Kiyevi, 0o Bh Jilcusrss Tassoen Ze $he Ynverse Problem of
o 1

iz w=re prasexyad abt the November 9,
The article contains the

1959 seesicen of the
followlng sechiong:

TRl L
ERABE SN0 Aciivs K o7 43
i) Cerhedr resilhs corcarnlog hyperbolie eqwbionss 2) Proof of the
A SR %) Shasenl ¢ e lnverse micdlanm cormected
175 B X ;

Bvnls Beresaing

Krasuosel okiy, M.A. sod Rabtiskly, Ta.B. (Voronezh)

— T

Orii-h Spaces end Norlirsar Iz%zgral Eguahions 63
The bazie resnlss glvea in dals arhicle were preserted abt the March 2, 195k
arselon of “he Moscow Mashemshical Soclety. The article contains the fol-

lrwing sechiones Iuhroduchlons 1} Basic @ finitisne; 2) split%ing of linear

Cz-d 2/8
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integral operators; 3) Operator f; 4) Hammerstein operator; 5) Operator@;
6) Differentiasbility of the Hammerstein operator; 7) Applications to theorems
of the existence of solutions and to eigenfunctions; References.

Kornblyum, B.I. (Kiyev). Ceneralization of Wiener's Tauberian Theorem and
Harmonic Analysis of Fast Increasing Punctions 121

The basic results given 1in this article were presented at the April 23, 1954 ses-
sion of the Moscow Mathematical Society. The article contains the following sec-
¥ions: 1) .Introduction; 2) Theorem of Wiener type; 3) Lemmas on spaces
l(~00,003; ¢) 804 M(-co,00;d ); 4) Lemmas on Fourier transformations; 5)
,emmas on functions anmalytic in a strip; 6) Proof of theorem I; 7) Ideals

It and I3 8) General Tauberian Theorems; Q) Theorem of Berling type;
lof "Spectrum’ of fast increasing functions; References.

ladyzhenskaya, 0.A. (leningrad). Solution of the First Boundary Value
Problem on the large for Quasilinear Parabolic Equations 149
The basic results given in this article were presented at the December 18,
1956 e2ssion of the Moscow Mathematical Soclety. The article contains the
following sections: Introduction; Ch. I. A Priori Evaluations for the
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Solutions of Problems (1) and (2); 1) Evaluation of the modulus of a
solution; 2) Evaluatidon of first derivatives of u( x,t) with respect to ¥
in a closed region ,S'a ; 3) Evaluation in the form of integrals of

u derivatives contained in the equation; L) Evaluation of the second order
derivatives of | with respect to in the interior of a region SB;

gg gvalmtion of the third ordep dfrivatives of U with respect to X3

valuation of derivatives Dtx u,,Dx.n and Dz.x 2u;

Ch. IT. Theorems on Existence and Uniqueness of a Generalized Solution of
the Boundary Value Problem; 1) Construction of Approximate Solutions;
2) Evaluation of |grad uh (x,tp) |5 3) Evaluation of Dﬁ u, and Y= in the

form of integrals; U4) Proof of the existence and uniqueness theorem of a
generalized solution; Ch. IIL. Investigation of Differential Properties
of a Generalized Solution. The Existence of a Classical Solution;
References.

Ryzhkov, V.V. Conjugate Systems on Hulfidimensional Spaces .
The basic results given in this article were presented at the March 20
1956 session of the Moscow Mathematical Society. This article contains

Card 4/8
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Transactions of the Moscow Mathematical (Cont.) 1087

the following sections: Introduction; Ch.I. Conjugate Systems; 1) Desig-
nations and basic definitions; 2) Differential equation defining conjugate
Bystems; 3) Condition for complete stratification of a conjugate syster;

Ch. II. Completely Stratifiable Conjugate Systems; 4) n- 6eondusate systems;
5) Conjugate Systems with one multidimensional compoment; 6) Completely
stratifiable conjugate systems with several - multidimensional components;

7) General remarks on complete stratifiable conjugate systems; References.

Fage, M.K. (Chernovitsy). Operationally Analytic Functions of Qne Independént
Variable [Punctions Defined by an Ordinary Linear Differential Operator
L of an Arbitrary Order With Continuous Coefficients] 227
The basic results given in this article were presented at the October 30, °

195 seseion of the Moscow Mathematical Society. The article contains
the following sections: Introduction; 1) L-bases; 2) L-analytic polynomials;
3; Taylor's L-formula; 4) Taylor's L-saries; 5) L-holomorphic functions;

6) L-analytic functions. Uniqueness theorem; 7) Regularly convergent
sequences of L-analytic functions; 8) Operator with analytic coefficients;
9) Local equivalency of operators of an equal order; 10) Cauchy problem
in the reglon of double operationally holomorphic functions; References.
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levitan, B.M. Differentiation of Eigenfunction Expansion of the Schrddinger
Equation . 269
The basic results given in this article were presented at the October 4,
1955 session of the Moscow Mathematical Soclety. The article contains the
following sections: Introduction; 1) Solution of Capchy problem; 2) Bvaluation
for arbitrary eigenfunctions; 3) Evaluation of derivatives of eigenfunctions
in the case of an infinite region; 4) Differentiation of eigenfunction
expansion; 5) The case of ?/(x)-H-CO at |xl->w; Refeyences.

Men'shov, D.Ye. ILimit Rmctions of a Trigonometric Series 291
The basic resilts given in this article were presented at the .
April 16, 1957 session of the Moscow Mathematical Socliety. The article
contains the following sections: 1) Introduction. [Basic definitions and
formlation of three theorems]; 2) [Preliminary remarks, definitions and
auxidary theorems needed to prove theorem II. Proof of theorem II{; )
3) [Definitions and lemmas needed to prove theorem IIT]; 4) {Proof of ¥
Theorem ITI;] 5)- Derivation of thegrem I from theorems II and III; References.

Grayev, M.I. Unitary Representations of Real Simple Lle Groups 335
This article was presented at the January 20, 1956 Session of the
All-Union Conference on Functional Analysis and its Applications. The
article contalns the following sections: Introduction; l)q pq 8roup; para-
meters and an invariant measure of pq &rows
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2) Gemeralized linear elements and transitive'manifolds; 3) Discrete
series of representaticns of type 1; 4) Irreducibility of representations
of a discrete series; 5) Traces of representations of a discrete series;
6) Indiscrete basic series of wnitary representations of q p,q &roup;
Referencas.

Machnik, A.A. Solution of Post's Reducibility Problem and of Certain Other
Problems of the Mheoryiof Algorithms. I. BPasic results of the 390
article were presented at the October 16, 1956 session of the Moscow
Mathematical Society. The article contains the following sections:
Introduction; Ch. I. Functional Representation of Partially Recursive
Operators; 1) Cortege and quasi-cortege; 2) Pmctional representations
of operators; 3) Universal partially recursive operator; 4) Calenlation
{solution] of M - [Medevedev] problems; Ch.II. Decision Problems of
Enwnerable Sets; 1 ) Semilattices 0LAp); 2) Post's reducibility
problem; References. '

!
Machnik, A.A. Isomorphism of Systems of Recursively Enumerable Sets With
Effective Properties
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The basic results given in this article were Dresented at the December 17,
1957 session of the Moscow Mathemat{ecal Society. The article contains the
folloving sections: 1) Introduction; 2) On the correspondence (reduct-
bility) of systems of sets; 3) Effective ineeparability; 4) Quasi-effective
properties; References,

Raykov, D.A. Complately Continuous Spectra of Convex Spaces 413
Besic results given in this article were presented at the December 3,
1957 session of the Moscow Mathematical Soclety. The article contains
the folloving sections§ Introduction; 1) Preliminary information and
agreements of a general character; 2) Preliminary information on project-
ive limits; 3; Prelimina;y information on inductive limits; 4) Spaces of
Spaces of type ( 5 ); 6) Spaces of tyge (&) 7)
) Conjugate mappings;

type (8 )35
Preliminary information :’rom the theory of duality;
9) Duality of classes ( ¥ ) and (8)3 10) Nondegenerated spectra; Ref-
erences.,

AVATIIAHIE: Library of Congress
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'\NKVRASNOSEL'SKIY, M.A.; RUTITSKIY, Ya.B. (Voronezh)

' Orlicz' spaces and nonlinear integral equations, Trudy Mosk, mat,
ob-va 7:63-120 58, (MIRA 11:8)
(Functional analysis)
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Kolmogorov, A.N., Krasnosel'skiy, M.A.  SOV/42-13-3-12/41
—Krasnosel'skiy, M.4. )

Mark Grigor'yevich Kreyn (on the occasion of his 50%h birthday)
(Mark Grigor'yevich Kreyn (K pyatidesyatiletiyu so dnya
rozhdeniya))

Uspekhi Matematicheskikh Nauk, 1958, Vol 13, Nr 3, pp 213-224 (USSR)

This is a short biography and very detailed appreciation of the
mathematical merits of the versatile and extraordinary intensively
working mathematician Kreyn. It contains a photo of Kreyn and

& chronolneical list of his scientific publications with 151
number:. (from 1926 to 1958).
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Krasnosel'skiy,M.A. and Pustyl'nik,Yeel. S0V/20-122-6-6/49

The Use of Fracticnal Pawers of Operators in the Study of a
Fourier Series by the Eigen Functions of Differential - *°
Operators (Ispol'zovaniye drobnykh stepeney operatorov pri
izuchenii ryadov Fur'ye po sobstvennym funktsiyam different-
sial'nykh operatorov)

Doklady Akademii nauk SSSRH, ‘1958,Vol 122,Nr 6,pp 976-981 (USSR)

Several questions connected with the theory of Fourier series
are formulated and answered by the authors in a very clear
manner by the application of negative fractional powers of
differential operators. 5 theorems are given altogether, e.g.:
Theorem: Let T be a positively definite selfadjoint operator
in the Hilbert space H, let there exist a completely continuous
inverse operator. Let 'z\i and uy be eigenvalues and eigen-

functions of T: ’I‘u1 = A,u,. Let SLO‘be the region of definition

i1
of 7% (> 0).
Let the operator 'I'"F be continucus and let it act from H into
a space ECH. Let e&)a+ (x;o). Then the Fourier series

(f,u1)u1+(f,u2)u2+. - .+{f,un)un+(, cane
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Fourier Series by Jwars of Operators in
Operators i e Flgen Fanctions of Ditterentiay 7 * 0V/20-122-6-6/49

(norm conve
» &nd we have Téence with respect to the norm

" i i§1(f’ui)ui ”E i O(an'()'

PRESENTED

H June 5' 1956’ by Sthsonlav A d
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Bakhtin,I.A., and Krasnosel'skiy,M.s. 30Y/20-123-1-3/c ¢

T
R G e ir e 5

On the Theory of Equations With Conscave Operators (K teorii
uravneniy s vognutymi operatorami)

Doklady Akademii nauk SSSR, 1958, Vol 123, Nr 1,pp 17-20 (UssRr)
Let K and K1, KCK1, be cones in the real Banach space E. x4y
denotes that y-x€K,. For arbitrary x,y €X let the relation

[]x" Z<m Hy | follow from x=y. Let the nonlinear operator A be
defined on X and let AKCK. From x <y let follow Ax<Ay. To every
x€K let exist numbers ,3 >0 so that olu_¢ ax & Pu_. For

0<t<1 let AtxZtAx; Atx ¢ tAx for all x £X for which x>y u,

X'>0. Operators A with these properties are called concave. The
concave operator A is called K,uo'ﬁ-conca.ve if for x,y €K, where

x 2Xu, yZ2Xu (x>0), y~xé"£1, it holds that from tx<y
(tx # y, t>0) there follows Ay-tAx )«guo, where é‘>0’

Theorem: Let A be concave and completely comtinuous, let P= Ay
have a unique, not vanishing solution ¥* in K. Then the
successive approximations Pret - A\.pn converge to LP* with
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On the Theory of Equations With Concave Operators SOV/20-125-1¥5/55

respect to the norm for all P, EK, H\Oou ¥ 0.
Theorem: Let the functions K(s,t,u) and ¢(s,t,u) - % K(s,t,u)

continuous in u and positive for ud> 0 have the following
properties: a) K(s,t,0)=0, K(s,t,u) monotonely increasing for

increasing u, 0€u<mw; b) for ,O$u1<u2 it holds:

. in<f [¢(s,t,u1)-(‘p(sgt,u2)]>03 ¢) for u—»0, u —»w
as$s,t<$db

there exist uniform limit values of (b(s,t,u) with respect

to s,t) for wu—>»0 a positive bounded function is obtained,

for u —pw either a positive bounded function or zero is obtained.
b

Let Agp-f K[s,tg \f’ft)-]dt + f(s). Let the equation (p= A,
a

where f(s) is a non~negative function, have a positive solution

P*(s).

Then the sequence b

\(nH(s) - f x{s,tpxpn(t)] dt + f(s)
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On the Theory of Equations With Concave Operators SOV/20-123-1-5/56

converges uniformly to »(*(s) for every non-negative function
Fole)s ¢ (a) %o

Two further theorems contain refinements of these assertions
for some special cases (e.g. for special{!%,u } ~concave

operators). °
There are 8 Soviet references.

ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State University)
PRESENTED: June 9, 1958, by P.S.Aleksandrov, Academician

SUBMITTED: May 10, 1958
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Krasnosel'skiy,M.A. and Perov,A.1. SOV/20-123-2-6/50

(—”- h: . .
On a Principle of the Existence of Bounded, Periodic and ....

Periodic Solutions of a System of Urdinary pifferential Equations
(0b odnom printsipe sushchestvovaniya ogranichennykh,
periodicheskikh i pochti—periodicheskikh resheniy u sistemy

obyknovennykh differentsial 'nykh uravneniy)

Doklady Akademii nauk SSSR, 1958, Vol 123,8r 2,pp 235.-238 (USSE)
Given the systenm

(1) &L 260,

where x = (x1,,°°,xn) and f = (fﬁm.,fn‘)9 £, = fi(t9x1,hc;;xn)

and the fi are continuous in »00<:tgx1;oh,,xn<r+a). Let further

A(x) and r\(x) be two continuously differentiable functions,
A(-x) = A=)y

(£(am) verad () = 2L £y 2> 0
i=1 i

for [|xi{|>R>0. Let m = min > (x), M = max A(x). On the set T
n Mxli=R _ Ixi=R
of those reB for which m < A(x} ¢ M, = lI>R, let /’\(x) catisfy
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Différentig) Equationg

the condition

Sx T RL )20,
1 1

n
(£(t,x),grad )(x)»‘-grad/“(x)') - Zfi ( ERY 9
i1t

where lim ()= +m0 .
x€T, I x|| - +co ,/A

Theorem: Under the glven assumptions {1) pheg at least one
uniformly boundeq solution sp (

/
{
03 ,00). If the ¢
ir 4, then (1) nag at

*j are periogdic

least npg

pariodic solution of the same
period, If the fi are almosi-~periodic (uniformly in every Spherea)
in t, then (1) nag at least cgne g3

Fériodic selutiop,
The theorem holas in g strengthencd form if instead of 7“'»1) wtk(x)
it i & certain sphere graq Ax) Lo
and that the fielq of grad '\ (x) has a nonvanishing rotation on
spheres of g sufficiently large radius (see [Ref 15 17D
ased orn thg theorem: On the
boundary [4f & bounded domain

GCE™ let the vector fields
f(tgx), o<t <00 have & vrotation different from zero., For {1
Card 2/3
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